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(57) ABSTRACT

A surgical helmet assembly including a ventilation system
for circulating air around the head of a user. The surgical
helmet assembly 1ncludes a surgical helmet including a brow
bar to be positioned around the head of the user and a chin
bar extending from the surgical helmet to be positioned in
front of the chin of the user. The chin bar and brow bar
include an airflow channel 1n fluid communication with a fan
at the rear of the surgical helmet. The fan generates a tlow
of air from an airflow inlet at the rear of the surgical helmet
through the airflow channel 1n the chin bar to an airflow
outlet in the chin bar and past a user’s face in an upward
direction and through the airflow channel 1n the brow bar to
an airtlow outlet 1n the brow bar and upward over the user’s

head.

20 Claims, 17 Drawing Sheets
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SURGICAL HELMET

TECHNICAL FIELD

The disclosure 1s directed to a protective helmet for use in
medical environments, such as surgical environments. More
particularly, the disclosure 1s directed to a surgical helmet
for use 1n surgical environments which provides ventilation
airtlow around a user’s head.

BACKGROUND

Protective systems are used in medical environments,
such as surgical environments, to provide a protective bar-
rier between medical personnel and the operating field. For
example, medical personnel may wear a protective system to
protect themselves from airborne contaminants and/or
bodily fluids during a medical procedure, such as a surgical
procedure. For instance, medical personnel may wear a
surgical helmet on their head, with a protective garment,
such as a surgical shield and hood and/or toga supported by
the surgical helmet and covering a portion of the medical
personnel’s head and/or body.

Accordingly, 1t 1s desirable to provide a protective system,
such a surgical helmet, which provides a ventilation system
to direct airflow around a user’s head during use of the
protective system to provide a comiortable environment for
the user.

SUMMARY

The disclosure 1s directed to several alternative designs of
a surgical helmet assembly and associated protective gar-
ments, and uses thereof.

Accordingly, one illustrative embodiment 1s a surgical
helmet assembly. The surgical helmet assembly includes a
surgical helmet to be worn on the head of a user. The surgical
helmet 1includes an open cage structure positionable above
the head of the user and a brow bar configured to extend
around a forehead of the user. The surgical helmet assembly
also includes a chin bar extending from the surgical helmet
to be positioned 1n front of the chin of the user. The chin bar
includes an airtlow channel extending therethrough. The
surgical helmet assembly further includes a ventilation sys-
tem including an airflow inlet at the rear of the surgical
helmet and a front airflow outlet 1n the chin bar configured
to direct airflow out of the chin bar 1n an upward direction
across a Iront portion of the user’s face. A fan located at the
rear of the surgical helmet generates a flow of air from the
airtlow 1nlet through the airtflow channel 1n the chin bar to
the airtlow outlet and past a user’s face in an upward
direction. The ventilation system 1s configured to direct
airtlow exiting the surgical helmet through the open cage
structure of the surgical helmet above the user’s head.

Another 1llustrative embodiment 1s a surgical helmet
assembly. The surgical helmet assembly includes a surgical
helmet to be worn on the head of a user and a chin bar
extending from the surgical helmet to be positioned 1n front
of the chin of the user. The surgical helmet includes an open
cage structure positionable above the head of the user and a
brow bar configured to extend around a forehead of the user.
The brow bar mcludes an airtlow channel defined therein.
The chin bar also includes an airflow channel defined
theremn. The surgical helmet assembly further includes a
ventilation system including a fan located in a rear of the
surgical helmet, an airflow inlet at the rear of the surgical
helmet, at least one airflow front outlet in the chin bar
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2

configured to direct airflow out of the chin bar 1n an upward
direction across the user’s face, and at least one airflow

outlet 1n the brow bar configured to direct airflow out of the
brow bar 1 an upward direction over the user’s head. The
fan generates a flow of air from the airflow inlet through the
airflow channel in the chin bar to the airtlow outlet 1n the
chin bar and across a user’s face 1n an upward direction and
through the airflow channel 1n the brow bar to the airflow
outlet 1n the brow bar and over the user’s head 1n an upward
direction. The ventilation system 1s configured to direct the
flow of air to exit the surgical helmet through the top of the
surgical helmet above the user’s head. Directing the airtflow
upward across the user’s face and out the top of the helmet
allows fresh air to be continuously circulated around the
user’s face while wearing the helmet assembly and associ-
ated protective garment during a surgical procedure. The
helmet may include an open lattice framework or cage
positioned above the user’s head permitting airtlow up and
out of the helmet in an upward direction through the
openings 1n the open lattice framework or cage above the
user’s head.

Yet another 1illustrative embodiment 1s a surgical helmet
assembly. The surgical helmet assembly includes a surgical
helmet to be worn on the head of a user and a chin bar
extending from the surgical helmet to be positioned 1n front
of the chin of the user. The surgical helmet includes an open
cage structure positionable above the head of the user and a
brow bar configured to extend around a forechead of the user.
The brow bar includes an airtlow channel defined therein.
The chin bar also includes an airflow channel defined
therein. The surgical helmet assembly further includes a
ventilation system including a fan located at a rear of the
surgical helmet, an airtlow inlet at the rear of the surgical
helmet, at least one airflow front outlet in the chin bar
configured to direct airtlow out of the chin bar in an upward
direction across the user’s face, at least one airflow outlet 1n
the brow bar configured to direct airflow out of the brow bar
in an upward direction over the user’s head, and first and
second airflow side outlets on opposing sides of the chin bar
configured to direct airtlow out of the chin bar upward past
the user’s cheeks. The fan generates a flow of air from the
airflow 1nlet through the airflow channel 1n the chin bar to
the at least one airflow front outlet, the at least one airflow
outlet 1n the brow bar, and the first and second airflow side
outlets. The ventilation system 1s configured to direct the
flow of air upward over the user’s head to exit the surgical
helmet through the open cage structure.

The above summary of some example embodiments 1s not
intended to describe each disclosed embodiment or every
implementation of the aspects of the disclosure.

BRIEF DESCRIPTION OF THE

DRAWINGS

The aspects of the disclosure may be more completely
understood in consideration of the {following detailed
description of various embodiments in connection with the
accompanying drawings, i which:

FIG. 1 1s a perspective view toward the right side of an
exemplary surgical helmet assembly;

FIG. 2 1s a perspective view toward the left side of the
surgical helmet assembly of FIG. 1;

FIG. 3 1s a side view of the right side of the surgical
helmet assembly of FIG. 1;

FIG. 4 15 a side view of the left side of the surgical helmet
assembly of FIG. 1;

FIG. 5 1s a front view of the surgical helmet assembly of
FIG. 1;
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FIG. 6 1s a top view of the surgical helmet assembly of
FIG. 1;

FIG. 7 1s rear view of the surgical helmet assembly of
FIG. 1;

FIG. 8 1s a perspective view toward the rear of the surgical
helmet assembly of FIG. 1 with a rear cover of the helmet
removed;

FIG. 9 1s perspective view of the surgical helmet assembly
of FIG. 1 with portions of the surgical helmet assembly
removed to show interior airtlow passages through compo-
nents of the surgical helmet assembly;

FIG. 10 1s a cross-sectional view taken along line 10-10
of the surgical helmet assembly of FIG. 1 illustrating interior
airtlow passages through components of the surgical helmet
assembly;

FIG. 11 1s a perspective view of the surgical helmet
assembly of F1G. 1 illustrating airflow pathways through the
components of the surgical helmet assembly;

FIG. 12 1s a cross-sectional view taken along line 12-12
of FIG. 11 illustrating airtlow deflectors within the airtlow
pathways of the surgical helmet assembly;

FIG. 12A 1s a cross-sectional view illustrating an alter-
native configuration of airflow deflectors within the airflow
pathways of the surgical helmet assembly;

FIG. 13 1s an enlarged view of a control module of the
surgical helmet assembly of FIG. 1;

FIG. 14 1illustrates an exemplary protective garment
including a shield for use with the surgical helmet assembly
of FIG. 1;

FI1G. 15 1s a top view of the exemplary protective garment
of FIG. 14;

FIGS. 16-17 illustrate exemplary aspects of a donming
procedure for the protective garment; and

FIG. 18 1s a top view illustrating an exemplary field of
view ol the surgical helmet assembly.

While the aspects of the disclosure are amenable to
various modifications and alternative forms, specifics
thereot have been shown by way of example in the drawings
and will be described 1n detail. It should be understood,
however, that the intention 1s not to limit aspects of the
disclosure to the particular embodiments described. On the
contrary, the intention 1s to cover all modifications, equiva-
lents, and alternatives falling within the spirit and scope of
the disclosure.

DETAILED DESCRIPTION

For the following defined terms, these definitions shall be
applied, unless a different definition 1s given in the claims or
clsewhere 1n this specification.

All numeric values are herein assumed to be modified by
the term “about”, whether or not explicitly indicated. The
term “about” generally refers to a range of numbers that one
of skill 1n the art would consider equivalent to the recited
value (1.e., having the same function or result). In many
instances, the term “about” may be indicative as including
numbers that are rounded to the nearest significant figure.

The recitation of numerical ranges by endpoints imncludes
all numbers within that range (e.g., 1 to 5 includes 1, 1.5, 2,
2.75, 3, 3.80, 4, and 5).

Although some suitable dimensions, ranges and/or values
pertaining to various components, features and/or specifi-
cations are disclosed, one of skill in the art, incited by the
present disclosure, would understand desired dimensions,
ranges and/or values may deviate from those expressly
disclosed.
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As used 1n this specification and the appended claims, the
singular forms “a”, “an”, and “the” include plural referents
unless the content clearly dictates otherwise. As used 1n this
specification and the appended claims, the term “or” 1s
generally employed 1n its sense including “and/or” unless
the content clearly dictates otherwise.

The following detailed description should be read with
reference to the drawings in which similar elements in
different drawings are numbered the same. The detailed
description and the drawings, which are not necessarily to
scale, depict illustrative embodiments and are not intended
to limit the scope of the disclosure. The 1llustrative embodi-
ments depicted are intended only as exemplary. Selected
features of any 1illustrative embodiment may be incorporated
into an additional embodiment unless clearly stated to the
contrary.

Various views of an exemplary surgical helmet assembly
10 are 1llustrated in FIGS. 1-7. The surgical helmet assembly
10 may be used by medical personnel in medical environ-
ments, such as surgical environments, to support a protective
shield and/or a protective garment worn on the user’s head
and/or body. In some 1nstances, the surgical helmet assem-
bly 10 may provide ventilation airflow around a user’s head
while wearing the surgical helmet assembly 10 and associ-
ated protective shield and/or protective garment.

As used herein, the terms “top”, “bottom”, “front™, “rear”,
“lett”, “rnight”, and “lateral side” are used to refer to portions
of the surgical helmet assembly 10 1n an onientation 1n which
the surgical helmet assembly 10 1s positioned on a user’s
head.

The surgical helmet assembly 10 may include a helmet 12
shaped and configured to be placed around a user’s head.
The helmet 12 may extend around the user’s head, for
example, with an open cage or open lattice framework 24 of
the helmet 12 positioned above the user’s head. As will be
discussed later herein, the open lattice framework or open
cage 24 may permit airflow up and out of the helmet 12 1n
an upward direction through the openings 1n the open lattice
framework or open cage 24. Furthermore, the open lattice
framework or cage 24 minimizes the overall weight and
helmet structure above the user’s head, reducing stresses
and/or fatigue while wearing the helmet assembly 10 during
a surgical procedure.

The helmet 12 may include a rear portion 26 positioned at
the rear of the helmet 12 configured to be positioned at the
rear of the user’s head when worn. A fan 32 and associated
motor 34 for powering the fan 32 (shown 1n FIG. 8), may be
located at the rear of the helmet 12 to generate a flow of air
around a user’s head while wearing the surgical helmet
assembly 10. The helmet 12 may include an inlet cover 18
at the rear of the helmet 12 to access the fan 32 and/or motor
34 1n the helmet 12. In another example, the fan 32 and/or
motor 34 may be located on top of the helmet 12. In yet
another example, the fan 32 and/or motor 34 may be
separate from the helmet 12, and may be carried on a user’s
back or at a user’s waist, for example. The helmet 12 may
also include a brow bar 22 at the front of the helmet 12
configured to be positioned around the user’s brow or
forehead when worn.

The helmet 12, which may be formed of one or more
components, may be formed of any desired material(s), such
as polymer materials. For example, the helmet 12 may be
formed of a plurality of molded plastic materials secured
together. In some instances, the helmet 12 may include a top
piece mcluding the open lattice framework or open cage 24,
a top portion of the rear portion 26 and a top portion of the
brow bar 22; and a bottom piece, or helmet base, including
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a bottom portion of the rear portion 26 and a bottom portion
of the brow bar 22, for example. The helmet 12 may also
include a rear cover 18, which 1n some nstances may be
removable to access the fan 32 and motor 34 in the helmet
12.

The helmet assembly 10 may also include an adjustable
head band 14 configured to be positioned around the user’s
head to support the helmet assembly 10 on a user’s head.
The adjustable head band 14 may be adjustable to fit various
head sizes. For example, the adjustable head band 14 may
include a first adjustment knob 16 for adjusting the circum-
terence or length of the strap of the adjustable head band 14
extending around the user’s head to closely match the
circumierence of the user’s head, to the liking of the user.
The adjustable head band 14 may also include a second
adjustment knob 16 for adjusting the length of the strap of
the adjustable head band 14 extending over the user’s head
from a first side of the helmet 12 to an opposite second side
of the helmet 12. Adjustments to the adjustable head band 14
using the adjustment knobs 16 may be made by the user to
provide a comiortable fit.

The adjustable head band 14 may be positioned within the
helmet 12 and supported therein by a plurality of supports.
For example, a plurality of supports 46 (shown in FIG. 6),
such as flexible members, may extend between the adjust-
able head band 14 and the helmet 12 to secure the adjustable
head band 14 within the helmet 12. It 1s noted that although
two supports 46 are 1llustrated 1n FIG. 6 at the front of the
helmet assembly 10, one or more additional supports 46 may
also be located at the rear of the helmet assembly 10, such
as two spaced apart supports located on either side of the
rear portion 26, or at another location, if desired. The
supports 46 may maintain the helmet 12 spaced away from
the adjustable head band 14 and provide a degree of move-
ment between the helmet 12 and the adjustable head band
14.

In some 1nstances, the helmet assembly 10 may also
include an optional light assembly 40 including a light
source 42 to illuminate a surgical field for the user while
wearing the helmet assembly 10. The light source 42 may be
one or more light-emitting diodes (LEDs), an incandescent
light bulb, or a fiber optic light source, for example. The
light assembly 40 may include a common adjustment
mechanism, such as a lever 44 (e.g., adjustment arm) which
the user may actuate to adjust the angle of the light emitted
from the light source 42. For example, the light source 42
may be mounted to a housing of the light assembly 40,
which may be pivoted at a linkage coupling the housing of
the light assembly to the cage 24, for example, by actuating,
the lever 44 between a first position and a second position,
shown 1n FIG. 3. The light assembly 40 may include a fan
(not shown) positioned in the housing of the light assembly
40, for example, to cool the light source 42 during use. Lever
44 can comprise a first user-interface for operating the
helmet assembly 10.

The helmet assembly 10 may include a control module 50
for controlling the fan 32 and/or light assembly 40. The
control module 50 may be positioned at any location on the
helmet 12 or other component of the helmet assembly 10.
For example, as shown in FI1G. 3, the control module 50 may
be positioned on a later side of the helmet 12, such as the
right side of the helmet 12. However, 1n other instances, the
control module 50 may be positioned at the rear of the
helmet 12, or at another location on the helmet assembly 10,
if desired. Electrical power may be supplied to the motor 34
to run the fan 32 and/or the light assembly 40 through
clectrical wiring 28 extending from a power source, such as
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a battery (not shown). In other instances, the light assembly
40 may include a separate internal power source, e.g., a
battery, within the housing of the light assembly 40, or
located elsewhere on the helmet assembly 10. Control
module 50 can comprise a second user-interface for oper-
ating the helmet assembly 10.

FIG. 13 1s an enlarged view of the control module 50. The
control module 50 may include a first button 58, such as a
push button or other switch, configured to increase the speed
of the fan 32 when depressed and a second button 36, such
as a push button or other switch, configured to decrease the
speed of the fan 32 when depressed. For example, the motor
34 may be able run the fan 32 at multiple speeds to provide
a desired airflow rate. The control module 50 may include
clectrical circuitry to control the speed of the motor 34.
Accordingly, depressing the first button 58 may generate a
signal to the circuitry to increase the speed of the fan 32 by
providing an increase 1n the amount of current, voltage or
power supplied to the motor 34, whereas depressing the
second button 56 may generate a signal to the circuitry to
decrease the speed of the fan 32 by providing a decrease 1n
the amount of current, voltage or power supplied to the
motor 34. In some exemplary embodiments, the fan 32 may
have a fan speed sequence as follows: (off-speed 1-speed
2-speed 3-speed 4-speed 5-speed 6), (ofl-speed 1-speed
2-speed 3-speed 4-speed 5), (ofl-speed 1-speed 2-speed
3-speed 4), (ofl-speed 1-speed 2-speed 3), (ofi-low-medium-
high), (off-low-high), (off-high-medium-low), (ofi-high-
low). Accordmgly, cach time the first button 58 1s depressed,
the fan speed 1s changed to the next incremental setting in
the sequence and each time the second button 56 1s
depressed, the fan speed i1s changed to the previous incre-
mental setting 1n the sequence. In some embodiments, the
fan 32 may automatically turn on when the helmet assembly
10 1s connected to a power source. For example, the fan 32
may automatically turn on to the slowest fan speed when the
helmet assembly 10 1s connected to a power source. Accord-
ingly, in some exemplary embodiments 1n which the fan 1s
automatically turned on when the helmet assembly 10 1s
connected to a power source, the fan 32 may have a fan
speed sequence as follows: (speed 1-speed 2-speed 3-speed
4-speed 5-speed 6), (speed 1-speed 2-speed 3-speed 4-speed
5), (speed 1-speed 2-speed 3-speed 4), (speed 1-speed
2-speed 3), (low-medium-high), (low-high), (high-medium-
low), (high-low).

In some 1nstances, the buttons or switches for controlling
the speed of the fan 32 (e.g., the first and second buttons 58,
56) on the control module 50 may be positioned on the side
of the helmet 12 forward of (1.e., toward the front of the
helmet 12) the midplane M shown 1n FIG. 3. The midplane
M may be a plane located equidistant between the front and
rear of the helmet 12 extending parallel to the coronal plane
of the user. Thus, the midplane M may divide the helmet 12
into a front portion (e.g., front half) and a rear portion (e.g.,
rear half).

In embodiments including the light assembly 40, the
control module 50 may also include a third button 52, such
as a push button or other switch, configured to turn the light
source 42 on and/or ofl. For example, depressing the third
button 52 a first time may turn the light source 42 (and fan,
if included) on, and depressing the third button 52 a second
time may turn the light source 42 off. In some 1nstances, the
light source 42 may have multiple light intensity settings,
such that pushing the third button 52 a first time turns the
light source 42 on at a first light intensity. Pushing the third
button 52 one or more subsequent times may increase and/or
decrease the intensity of the light source 42 to one or more
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additional intensity settings. Pushing the third button 52 one
more time may then turn the light source 42 off. In some
exemplary embodiments, the light assembly 40 may have a
lighting sequence as follows: (ofl-low-medium-high-ofl),
(off-low-high-oil), (off-high-medium-low-oil), (oii-high-
low-ofl), or (off-on-ofl). Accordingly, each time the button
52 1s depressed, the light source 42 1s changed to the next
setting 1n the sequence. In some embodiments, the light
source 42 may automatically turn on when the helmet
assembly 10 1s connected to a power source. Accordingly, 1n
some exemplary embodiments in which the light source 42
1s automatically turned on when the helmet assembly 10 1s
connected to a power source, the light assembly 40 may
have a lighting sequence as follows: (low-medium-high-oil),
(low-high-ofl), (high-medium-low-ofl), (high-low-ofil), or
(on-ofl).

In some instance, the control module 50 may include a
speaker 54 for generating a tone (e.g., an audible tone) when
one of the buttons 52, 56, 58 1s depressed to provide the user
with feedback in a manner similar to many devices used in
and outside the medical products field that include multiple
speed settings. For example, in some 1nstances, the control
module 50 may generate a first tone at a first frequency
and/or volume when the first button 1s depressed, a second
tone at a second frequency and/or volume when the second
button 1s depressed, and a third tone at a third frequency
and/or volume when the third button 1s depressed. Each of
the first, second and third frequencies and/or volumes may
be different, thus providing differential feedback to the user
regarding the operation of the fan 32 and/or the light
assembly 40. For example, the first frequency and/or volume
may be higher than the second frequency and/or volume, and
the second frequency and/or volume may be higher than the
third frequency and/or volume, 1n some 1nstances. In other
instances, the first frequency and/or volume may be lower
than the second frequency and/or volume, and the second
frequency and/or volume may be lower than the third
frequency and/or volume. In one illustrative embodiment,
the first frequency may be 1n the range of about 4 to about
6 kHz, or about 4.46 kHz, the second frequency may be 1n
the range of about 2 to about 3 kHz, or about 2.4 kHz, and
the third frequency may be in the range of about 1 to about
1.5 kHz, or about 1.11 kHz for example.

In some 1nstances, an audible tone may not be generated
(e.g., an 1naudible tone may be generated or no tone may be
generated) when the fan speed 1s turned to the off position
and/or when the fan 32 1s turned to the highest fan speed. For
instance, in some embodiments, a tone at the first frequency
and/or volume may be generated as the fan speed 1is
increased from “off” to each successive fan speed, up to the
next-to-highest fan speed, but not including the highest fan
speed. Furthermore, a tone at the second frequency and/or
volume may be generated as the fan speed i1s decreased to
cach successive fan speed from the highest fan speed down
to the lowest fan speed, without generating a tone at the
second frequency and/or volume as the fan speed 1s
decreased from the lowest fan speed to “off”. Alternatively,
a tone at the second frequency and/or volume may be
generated as the fan speed 1s decreased to each successive
fan speed from the highest fan speed down toward the lowest
fan speed, without generating a tone at the second frequency
and/or volume as the fan speed 1s decreased to the lowest fan
speed.

In other 1nstances, an audible tone may not be generated
(e.g., an 1naudible tone may be generated or no tone may be
generated) when the first button 58 (1.e., the increase fan
speed button) 1s pushed when the fan 32 1s already at the
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highest fan speed and/or when the second button 56 (i.¢., the
decrease fan speed button) 1s pushed when the fan 32 1is
already at the lowest fan speed (e.g., in embodiments 1n
which the fan 32 does not include an “off” position). For
instance, in some embodiments, a tone at the first frequency
and/or volume may be generated as the fan speed 1is
increased from the lowest fan speed (or “ofl” position, 1f
provided) to each successive Tan speed, up to and including
the highest fan speed, however, a tone at the first frequency
and/or volume may not be generated when the first button 58
(1.e., the increase fan speed button) 1s subsequently pushed
when the fan 32 has already reached the highest fan speed.
Furthermore, a tone at the second frequency and/or volume
may be generated as the fan speed 1s decreased to each
successive fan speed from the highest fan speed down to the
lowest fan speed, however, a tone at the second frequency
and/or volume may not be generated when the second button
56 (i1.e., the decrease fan speed button) 1s subsequently
pushed when the fan 32 has already reached the lowest fan
speed.

In some embodiments, the control module 50 may include
circuitry to monitor the power level of the battery used to
power the fan 32 and/or light assembly 40. In some
instances, the control module 50 may generate a fourth tone
(e.g., an audible tone) at a fourth frequency and/or volume
when the power level of the battery has decreased below a
predetermined level, thus indicating a low battery. The
fourth frequency and/ or volume may be deferent than the
first, second and third frequencies and/or volumes, such that
the low battery tone 1s distinguishable from the other tones.
For example, the fourth frequency may be in the range of
about 0.4 kHz to about 0.7 kHz, or about 0.52 kHz, 1in some
instances.

The helmet assembly 10 may also include a chun bar 20
extending from the surgical helmet 12 to be positioned 1n
front of the chin of the user. In some i1nstances, the chin bar
20 may be a unitary portion of the helmet 12, or the chin bar
20 may be a separate component attached to the helmet 12.
The chun bar 20 may be configured to help support a shield
attached to the helmet assembly 10, as will be further
discussed herein. The chin bar 20 may have a first end
extending from the helmet 12 and located on a first side of
the helmet 12, and a second end extending from the helmet
12 and located on a second side of the helmet 12, such that
the chin bar 20 has a generally U-shape configured to extend
around the chin of the user, with opposing side portions of
the chin bar 20 generally facing the cheeks of the user’s
head. As shown in FIG. 17, the first and second ends of the
chin bar 20 may extend from the helmet 12 at a location
behind the ears of the user (1.e., to the rear of the ears of the
user). Accordingly, the chin bar 20 may extend from the
surgical helmet 12 at a location rearward of the user’s ears
such that the chin bar 20 does not obstruct sound from
traveling to the user’s ears and/or increases the field of
vision for the user, for example. Alternatively, the chin bar
20 may extend from the helmet 12 at a location 1n front of
the ears of the user, or may be otherwise configured to leave
the ears of the user uncovered, 1f desired.

The helmet assembly 10 may include a ventilation system
configured to provide airtflow through the helmet 12 and
around the user’s head. For instance, the ventilation system
may include the fan 32 and motor 34 positioned at the rear
of the helmet 12, as shown 1n FIG. 8. The rear of the helmet
12 may define an inflow air chamber 38 surrounding the fan
32 or otherwise 1n fluid communication with the fan 32. The
ventilation system may also include an airflow inlet 30,
shown in FIG. 7, opening into the intflow air chamber 38
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(shown 1n FIG. 8) at the rear of the helmet 12. The airflow
inlet 30 may allow ambient air to be drawn into the intlow
air chamber 38 by the fan 32 during use. The fan 32 may
then blow the air through airflow channels in the helmet 12
to circulate the air around the user’s head as will be
described herein.

The ventilation system may include one or more, or a
plurality of airtlow outlets arranged with the helmet assem-
bly 10 to direct a flow of air around a user’s head while
wearing the helmet assembly 10. For instance, the ventila-
tion system may 1nclude one or more, or a plurality of chin
bar airtlow front outlets 60 located at a front portion of the
chin bar 20 configured to direct airflow out of the chin bar
20 and past the user’s face. For instance, the chin bar airtlow
front outlets 60, which may include openings facing an
upward direction, may be configured to direct airflow out of
the chin bar 20 1n an upward direction 1n front of and over
the user’s face. In the illustrated embodiment (see, for
example, FIGS. 1 and 2), the chin bar 20 may include first
and second spaced apart chin bar airflow front outlets 60,
with a partition located between the first and second Spaced
apart chin bar airflow front outlets 60. However, in other
instances, the chin bar 20 may include a single airflow front
outlet, or another arrangement of airflow front outlets, 1f
desired.

The ventilation system may also include one or more, or
a plurality of chin bar airtlow side outlets 62 located on the
side portions of the chin bar 20 configured to direct airflow
out of the chin bar 20 and past the sides of the user’s head,
such as the user’s cheeks. For instance, the chin bar 20 may
include a first chin bar airflow side outlet 62 positionable on
a first side of the user’s head, and a second chin bar airflow
outlet 62 positionable on a second side of the user’s head.
The chin bar airflow side outlets 62, which may include
openings facing mmward toward the sides of the user’s head,
may be configured to direct airflow out of the chin bar 20
toward the user’s cheeks.

The ventilation system may also include one or more, or
a plurality of brow bar airtlow outlets 64 located at a front
portion of the brow bar 22 configured to direct airtlow out
of the brow bar 22 over the user’s head (see, for example,
FIG. 6). For instance, the brow bar airtlow outlets 64, which
may include openings facing an upward direction, may be
configured to direct airflow out of the brow bar 22 in an
upward direction over the user’s forehead. In the illustrated
embodiment (see, for example, FIGS. 1 and 2), the brow bar
22 may 1nclude first and second spaced apart brow bar
airtlow outlets 64, with a partition located between the first
and second spaced apart brow bar airflow outlets 64. How-
ever, 1n other instances, the brow bar 22 may include a single
airtlow outlet, or another arrangement of airtflow outlets, 1f
desired.

The ventilation system may also include one or more, or
a plurality of rear airflow outlets, such as nozzles 66, located
at the rear of the helmet assembly 10 configured to direct
airflow toward the rear of the user’s neck. For instance, the
nozzles 66, which may be directed 1n a downward direction
from the helmet 12, may be configured to direct airflow out
ol the intflow air chamber 38 in a downward direction toward
the nape of the user’s neck. As shown 1n FIG. 8, the helmet
assembly 10 may include airflow openings 36 providing
fluidd communication from the inflow air chamber 38 to the
rear nozzles 66 to direct airflow from the inflow air chamber
38 to the rear nozzles 66 with the fan 32.

The ventilation system may include airflow passages
through components of the helmet assembly 10 providing
fluid communication between the intlow air chamber 38 at
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the rear of the helmet 12 and the airflow outlets 60, 62, 64
in the chin bar 20 and/or the brow bar 22 for routing airtlow
to the various airtlow outlets. FIG. 9, which 1s a perspective
view of the surgical helmet assembly 10 of FIG. 1 with
portions of the surgical helmet assembly 10 removed, 1llus-
trates exemplary interior airtlow passages through compo-
nents of the surgical helmet assembly 10. Furthermore, FIG.
10, which 1s a cross-sectional view of the surgical helmet
assembly 10 of FIG. 1, further illustrates exemplary interior
airflow passages through components of the surgical helmet
assembly 10.

As shown 1 FIGS. 9 and 10, the brow bar 22 may include

an airflow passage or channel 82 extending through the
interior of the brow bar 22. The airflow passage 82 may

provide fluid communication between the inflow air cham-
ber 38 at the rear of the helmet 12 and the brow bar airtlow
outlets 64 at the front portion of the brow bar 22. Accord-

ingly, the fan 32 may blow air through the airtlow passage
82 defined through the interior of the brow bar 22 to the
brow bar airflow outlets 64 and up over the user’s head.

Furthermore, as shown 1n FIGS. 9 and 10, the chin bar 20
may include an airflow passage or channel 80 extending
through the interior of the chin bar 20. The airflow passage
80 may provide tfluid communication between the inflow air
chamber 38 at the rear of the helmet 12 and the front and side
chin bar airflow outlets 60, 62. Accordingly, the fan 32 may
blow air through the EllI‘ﬂOW passage 80 defined through the
interior of the chin bar 20 to the chin bar airtlow side outlets
62 and toward the sides of the user’s head, and to the chin
bar atrflow front outlets 60 and upward across the user’s face
and up and over the user’s head, and out the top of the hood
worn over the helmet 12.

FIG. 11 1illustrates one of the chin bar airtlow side outlets
62 1n the side of the chin bar 20 configured to face the left
side of a user’s head. It 1s noted that the chin bar airtflow side
outlet 62 on the other side of the chin bar 20 configured to
face the night side of a user’s head may be similarly
configured (FIG. 2). As can be seen in FIG. 11, the chin bar
20 may include one or more, or a plurality of airtlow
deflectors 84 extending across and partially obstructing the
airtlow passage 80 through the chin bar 20 to redirect a
portion of the airtlow through the airflow passage 80 out of
the opening of the side outlets 62 while permitting a portion
of the airflow to continue forward through the airtlow
passage 80 to the front outlets 60 1n the chin bar 20. In some
instances, the chin bar 20 may include one, two, three or
more airflow deflectors 84. Similar airtlow detectors may be
included at other outlets, 11 desired. Any of the airtlow
deflectors disclosed herein may pivot relative to surrounding
structures to regulate the amount and/or direction of airtlow
out of a given outlet.

FIG. 12, which 1s a cross-sectional view taken along line
12-12 of FIG. 11, 1llustrates one exemplary configuration of
airflow detlectors 84 extending into and partially obstructing
the airflow passage 80 through the chin bar 20 at the airflow
side outlet 62. The airflow detlectors 84 may be formed as
a monolithic portion of the chin bar 20, or the airtlow
deflectors 84 may be formed as a separate component
secured to the chin bar 20, 1f desired. The airflow deflectors
84, as shown 1n FIG. 12, may include an angled or ramped
surface 86 against which the airflow may impinge and be
redirected out of the opeming of the airtlow side outlet 62. In
some 1nstance, the ramped surface 86 may be a planar
surface or an arcuate (e.g., concave) surface extending from
a wall of the chin bar 20 1nto the airflow passage 80. For
example, the ramped surface 86 may extend from a wall of
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the chin bar 20 opposite the opening of the airflow side
outlet 62 toward the opening of the airflow side outlet 62.

In some instances 1 which the chin bar 20 includes
multiple airflow detlectors 84, the airtlow deflectors may be
sized and/or configured to progressively extend from an
interior wall of the chun bar 20 into the airflow passage 80
to different heights. For example, each progressive airflow
deflector 84 may extend further across the airtlow passage
80 than a preceding airflow deflector 84 in the direction of
the airtlow (1.e., 1n a forward direction toward the front of the
helmet assembly 10). For example, a first or rearwardmost
airtlow detlector 84a may have a first height H, such that the
first airtlow deflector 84a extends across or into the airtlow
passage 80 a first distance, a second or intermediate airflow
deflector 845 may have a second height H, greater than the
first height H, such that the second airflow detlector 8454
extends across or into the airflow passage 80 a second
distance greater than the first distance, and a third or
forwardmost airflow detlector 84¢ may have a third height
H, greater than the second height H, such that the third
airflow deflector 84¢ extends across or into the airtlow
passage 80 a third distance greater than the second distance.
Accordingly, the height of the airflow deflectors 84 may
progressively increase, such that an airflow detlector 84
located at a downstream location relative to one or more
airtflow detflectors 84 may have a height greater than the
airflow deflector(s) 84 located at the upstream location(s).

The airtlow deflectors 84a, 845, 84c may divert or redirect
a portion of the airflow F passing through the airtlow
passage 80 out through the opening of the airflow side
outlets 62 while a portion of the airflow F passing through
the airflow passage 80 may continue through the airflow
passage 80 forward of the airflow side outlets 62 to the
airtlow front outlets 60 in the chin bar 20.

FIG. 12A 1s a cross-sectional view of an alternative
configuration of airflow detlectors 184 extending into and
partially obstructing the airflow passage 80 through the chin
bar 20 at the airflow side outlet 62. The airflow detlectors
184 may pivot relative to the chin bar 20 to regulate the
amount and/or direction of airtlow out of the airtlow side
outlet 62. For example, the airflow detlectors 184 may be
pivotably coupled to the chin bar 20 with a pivot pin or post.

The airflow deflectors 184, as shown 1 FIG. 12A, may
include an angled or ramped surface 186 against which the
airtlow may impinge and be redirected out of the opening of
the airtlow side outlet 62. In some 1nstance, the ramped
surface 186 may be a planar surface or an arcuate (e.g.,
concave) surface extending from a wall of the chun bar 20
into the airflow passage 80. For example, the ramped surface
186 may extend from a wall of the chin bar 20 opposite the
opening of the airflow side outlet 62 toward the opening of
the airtlow side outlet 62.

In some nstances 1n which the chin bar 20 includes
multiple airflow deflectors 184, the airflow deflectors may
be sized and/or configured to progressively extend from an
interior wall of the chin bar 20 into the airflow passage 80
to different heights. For example, each progressive airflow
deflector 184 may extend further across the airflow passage
80 than a preceding airtlow detlector 184 1n the direction of
the airtlow (1.e., 1n a forward direction toward the front of the
helmet assembly 10). For example, a first or rearwardmost
airtlow detflector 184a may have a first height H, such that
the first airflow detlector 184a extends across or into the
airtlow passage 80 a first distance, a second or intermediate
airtlow deflector 1845 may have a second height H, greater
than the first height H, such that the second airtflow detlector
1845 extends across or into the airtlow passage 80 a second
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distance greater than the first distance, and a third or
forwardmost airflow deflector 184¢ may have a third height
H, greater than the second height H, such that the third
airflow detflector 184¢ extends across or into the airtlow
passage 80 a third distance greater than the second distance.
Accordingly, the height of the airflow deflectors 184 may
progressively increase, such that an airflow deflector 184
located at a downstream location relative to one or more
airflow detlectors 184 may have a height greater than the
airflow deflector(s) 184 located at the upstream location(s).

The airflow detlectors 184a, 184b, 184¢ may divert or
redirect a portion of the airtlow F passing through the airflow
passage 80 out through the opening of the airflow side
outlets 62 while a portion of the airtlow F passing through
the airflow passage 80 may continue through the airflow
passage 80 forward of the airflow side outlets 62 to the
airflow front outlets 60 in the chin bar 20.

An exemplary airflow pattern F 1s 1llustrated by arrows
shown 1 FIGS. 1, 2 and 11. As shown 1n the figures, the fan
32 may draw ambient air into the airflow inlet chamber 38
through the airflow inlet 30 at the rear of the helmet
assembly 10 and push the air through the airtflow passage 80
within the chin bar 20 and/or through the airtlow passage 82
within the brow bar 22 such that air may exit out the outlets
60, 62, 64. The fan 32 may additionally push the air out of
the nozzles 66 at the rear of the helmet assembly 10 located
above the headband opening. Accordingly, the ventilation
system may circulate ambient air upward past the user’s face
and over the user’s head to exit through the top of the helmet
12.

The surgical helmet assembly 10 may be configured such
that any desired portion of the airflow 1s directed out the
various outlets. For example, about 15-25% of the airflow
may exit from the at least one airtflow front outlet 60 in the
chin bar 20 (e.g., about 7.5-12.5% through each of the two
illustrated chin bar front airflow outlets 60), about 10-20%
of the airflow may exit from the at least one airflow outlet
in the brow bar (e.g., about 5-10% through each of the two
illustrated brow bar airflow outlets 64), about 25-35% of the
airflow may exit from the first and second airtlow side
outlets 1n the chin bar (e.g., about 12.5-17.5% through each
of the two 1illustrated chin bar side airflow outlets 62), and
about 25-35% of the arrflow may exit from the first and
second rear nozzles (e.g., about 12.5-17.5% through each of
the two 1illustrated rear nozzles 66). However, in other
instances other airflow distribution 1s contemplated.

In one embodiment, about 20% of the airflow exits from
the at least one airtflow front outlet 60 1n the chin bar 20 (e.g.,
about 10% through each of the two 1llustrated chin bar front
airflow outlets 60), about 15% of the airtlow exits from the
at least one airtflow outlet in the brow bar (e.g., about 7.5%
through each of the two illustrated brow bar airflow outlets
64), about 32% of the airflow exits from the first and second
airtlow side outlets 1n the chin bar (e.g., about 16% through
cach of the two illustrated chin bar side airflow outlets 62),
and about 33% of the airtlow exits from the first and second
rear nozzles (e.g., about 16.5% through each of the two
illustrated rear nozzles 66).

The surgical helmet assembly 10 may be used to support
a protective garment, such as a surgical shield and hood
and/or toga covering a portion ol the medical personnel’s
head and/or body during a medical procedure. One exem-
plary protective garment 90 1s shown in FIGS. 14 and 15.

The protective garment 90 may include a shield 94, such
as a transparent shield, through which the user may view the
surgical field while wearing the protective garment 90. The
protective garment 90 may also include a hood and/or toga
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92 attached to the shield 94 configured to cover a portion of
the user’s head and/or body. The hood and/or toga 92 may
be a cloth or plastic covering, for example, providing a
protective barrier between the user and the surgical field.
Although the protective garment 90 i1s shown as a hood
configured to cover the user’s head, 1t 1s understood that 1n
some 1nstances the protective garment 90 may be a toga
configured to additionally cover the user’s arms, torso,
and/or legs as well, 1f desired. It 1s understood that a toga
may include a hood configured to cover the user’s head,
similar to that shown in FIGS. 14-15.

The protective garment 90 may include a filter 96 formed
of a permeable material allowing air to flow through the
filter 96. The filter 96 may be stitched, glued or otherwise
secured to the cloth or plastic material forming the hood 92.
The filter 96 may be arranged such that the filter 96 1is
positioned above the head of the user when the protective
garment 90 1s worn by the user. Thus, the filter 96 may be
positioned above the open top of the helmet 12, allowing the
air circulated past the user’s head to pass out through the
filter 96 to the ambient environment.

The protective garment 90 may include securement fea-
tures configured to secure the protective garment 90 to the
surgical helmet assembly 10. For example, the shield 94 may
include a tab 98 at a lower edge of the shield 94 configured
to engage a clip 68 extending from the chin bar 20 of the
helmet assembly 10. The link between the tab 98 and the clip
68 includes clearance such that there 1s some variance 1n the
connection of the two components. One exemplary clip 68
1s 1llustrated 1n FIGS. 1-4. The clip 68 may include first and
second arms extending from the chin bar 20, configured to
receive the tab 98 of the shield 94 therebetween. The clip 68
may include a label or marker to label or mark its location.

The protective garment 90 may also include securement
teatures configured to engage mating securement features on
the opposing sides of the chin bar 20 and/or the brow bar 22,
for example. For instance, the protective garment 90 may
include a securement feature, such as a piece of hook-and-
loop material 100 (e.g., Velcro®) at an upper edge of the
shield 94 (e.g., on an 1ner face of the shield 94 configured
to face the user’s face) configured to be secured to a
securement feature on the brow bar 22, such as a comple-
mentary piece of hook-and-loop material 70 (e.g. Velcro®)
located on the front of the brow bar 22 (see, e.g., FIGS. 1 and
2). Additionally or alternatively, the protective garment 90
may include securement features, such as pieces of hook-
and-loop material 102 (e.g., Velcro®) positioned along the
edge of the shield 94 (e.g., on an inner face of the shield 94
configured to face the user’s face) on opposite sides of the
tab 98 configured to be secured to securement features on
opposing sides of the chin bar 20, such as complementary
pieces ol hook-and-loop material 72 (e.g. Velcro®) located
along the first and second (e.g., right and left) sides of the
chin bar 20 (see, e.g., FIGS. 1 and 2). In one 1llustrative
embodiment, the hook-and-loop material 100, 102 provided
with the protective garment 90 may be pieces of loop
material and the hook-and-loop material 70, 72 provided
with the helmet assembly 10 may be pieces of hook material.
However, in other embodiments, the hook-and-loop material
100, 102 provided with the protective garment 90 may be
pieces of hook material and the hook-and-loop material 70,
72 provided with the helmet assembly 10 may be pieces of
loop matenial, for example. The hook-and-loop material 70,
72 100, 102 allows for a degree of misalignment of the
shield 94 with the helmet assembly 10. Although the secure-
ment features are illustrated as mating pieces of hook-and-
loop material, 1t 1s noted that in other embodiments, the
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securement features could be snaps, clasps, hooks, ties,
magnets or other fasteners to attach the protective garment
90 to the helmet assembly 10. For example, magnets may be
provided on one of the shield 94 and helmet assembly 10 to
magnetically attach to mating magnets and/or metallic sur-
faces on the other of the shield 94 and helmet assembly 10.

Aspects of an exemplary donning or gowning procedure
will now be described while referring to FIGS. 16 and 17.
The user may 1nitially place the helmet assembly 10 on the
user’s head and make any adjustments to the adjustable head
band 14 to provide a desired fit of the helmet assembly on
the user’s head. The user may also make any electrical
connections to a power source (e.g., a battery pack) to
complete an electrical connection between the power source
and the fan 32 and/or light assembly 40 of the helmet
assembly 10.

The protective garment 90 may then be removed from a
sterilized package and oriented, as shown in FIG. 16, with
the mner surface of the shield 94 (1.¢., the side of the shield
94 configured to face the user’s face) facing upward and the
tab 98 of the shield 94 oriented toward the clip 68 on the chin
bar 20. Another person assisting 1n the donning procedure
may then isert the tab 98 1nto the slot between the arms of
the clip 68 on the chin bar 20 of the helmet assembly 10 with
one of the arms of the clip 68 extending through the opening
in the shield 94 to couple the shield 92 to the chin bar 20.

With the tab 98 engaged with the clip 68, the person
assisting in the donning procedure may then rotate the shield
94 toward the helmet 12 and the hook-and-loop material 100
at the upper edge of the shield 94 may be secured to the
hook-and-loop material 70 at the front of the brow bar 22 of
the helmet 12. The shield 94 may then be curved around the
sides of the brow bar 22 and the chin bar 20 and the
hook-and-loop material 102 on side portions of the shield 94
may be secured to the pieces of hook-and-loop material 72
on the sides of the chin bar 20.

With the shield 94 attached to the helmet assembly 10 at
the attachment points (e.g., at the front of the chin bar 20,
sides of the chin bar 20, and front of the brow bar 22), the
person assisting in the donning procedure may pull the hood
92 of the garment 90 over the helmet assembly 10, and thus
over the head of the user. The hood 92 may be pulled over
the helmet assembly 10 such that the filter 96 1s placed on
top of the helmet assembly 10 and extends over the airflow
inlet 30 at the rear of the helmet 12. The person assisting 1n
the donning procedure may then unfold the hood 92 over the
user’s shoulders. In embodiments in which the protective
garment 90 includes a toga with the hood 92, the toga may
be unfolded around the user’s torso and legs, and the user’s
arms may be inserted into the sleeves of the toga, for
example.

FIG. 17 1illustrates the protective garment 90, including
the shield 94, secured to the helmet assembly 10 and worn
over the user’s head. As shown in FIG. 17, the filter 96 may
be positioned over the top of the helmet assembly 10
covering the open lattice framework or open cage 24 of the
helmet 12 and the airflow 1nlet 30 at the rear of the helmet
12. Furthermore, the chin bar 20 may extend from the
surgical helmet 12 at a location rearward of the user’s ears
such that the chin bar 20 does not obstruct sound from
traveling to the user’s ears. Accordingly, the user’s ears may
only be covered by the fabric of the hood 92 rather than the
chin bar 20 or the face shield 94. Sound may more easily
pass through the fabric of the hood 92 than through or
around the chin bar 20 and/or face shield 94 to the user’s
ears, improving the user’s ability to hear while wearing the
helmet assembly 10 and protective garment 90.
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An exemplary airflow path F, denoted by arrows in FIG.
17, may be generated with the fan 32 at the rear of the helmet
assembly 10. For example, the fan 32 may draw ambient air
through the filter 96 and into the airflow 1nlet 30 at the rear
of the helmet assembly 10 to the airflow inlet chamber 38
and push the air through the airtlow passage 80 within the
chun bar 20 and/or through the airflow passage 82 within the
brow bar 22 such that air may exit out the outlets 60, 62, 64.
The airtlow F may exit the front chin bar airtlow outlets 60
in the chin bar 20 1n an upward direction across the shield
94 and the face of the user and upward over the head of the
user. Furthermore, the airtlow F may exit the brow bar
airtlow outlets 64 1n the brow bar 22 1n an upward direction
over the user’s head. After passing upward across the user’s
tace and upward over the user’s head, the air may be directed
out the top of the helmet assembly 10, for example, out
through the open lattice framework or open cage 14 and out
of the protective garment 90 through the filter 96. The
airtflow F may also exit the side chin bar airtlow outlets 62
from the airtlow passage 80 in the chin bar 20 toward the
tace of the user (e.g., toward the cheeks of the user). The fan
32 may additionally push the air out the nozzles 66 at the
rear of the helmet assembly 10 toward the user’s neck.
Accordingly, the ventilation system may circulate ambient
air upward past the user’s face and upward over the user’s
head to exit through the top of the helmet 12 through the
filter 96. Directing the airflow F out the top of the helmet 12
allows fIresh air to be continuously circulated around the
user’s face while wearing the helmet assembly 10 and
associated protective garment 90 during a surgical proce-
dure.

The configuration of the surgical helmet assembly 10 and
shield 94 1s designed to provide the user with a clear field of
view of a surgical site. The large opening provided between
the brow bar 22 and the chin bar 20 provides the user with
a clear view of the surgical site and peripheries. For
example, the viewable opening between the brow bar 22 and
the chin bar 20 across which the shield 94 is positioned may
have a width of at least 13.5 inches, at least 14 inches, or at
least 15 1inches, and may have a height of at least 7.5 inches,
in some 1nstances. Furthermore, as shown 1in FIG. 18, the
viewable opening may provide the user with a viewing angle
0 from the midline of the user’s forchead (i.e., from the
sagittal plane of the user) to each side of at least 90°, at least
95°, at least 100°, at least 105°, or at least 110°, 1n some
instances. The overall field of view through the viewable
opening may be at least 95 square inches or at least 100
square inches, for example. The viewable opening of the
illustrated embodiment has a width of about 15.1 inches, a
height of about 7.56 inches, and a viewing angle from the
midline of the user’s forehead of about 110°, with an overall
field of view of about 100 square inches.

The surgical helmet assembly 10 and protective garment
90 may provide the user with a comiortable environment
and sterile barrier while wearing the protective system. For
example, the helmet assembly 10 may provide a secure
fixation of the shield 94 and a comiortable airtlow of fresh
air upward across the user’s face and over the user’s head,
which also prevents the shield 94 from fogging over while
wearing the protective system. Furthermore, the viewable
opening provides the user with a clear view of the surgical
site and peripheries during the surgical procedure.

Those skilled 1n the art will recognize that aspects of the
present disclosure may be manifested 1n a variety of forms
other than the specific embodiments described and contem-
plated herein. Accordingly, departure 1n form and detail may
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be made without departing from the scope and spirit of the
present disclosure as described 1n the appended claims.

What 15 claimed 1s:

1. A surgical helmet assembly, comprising:

an 1nterchangeable protective garment comprising a
shield and a covering, the shield adapted to be coupled
to the covering, and the covering for providing a barrier

between at least a head and shoulders of a user and a

surgical field;

a surgical helmet to be worn on the head of the user,
comprising:

a main helmet upper body comprising a non-airflow
conducting cage structure positionable superior of
the head of the user;

an elongate arcuate brow bar located below the main
helmet upper body and having a length configured to
extend medial-laterally across a forehead of the user
between temple regions of the head of the user on
both sides of the head and extend to rear regions of
the head of the user on both sides of the head;

an arcuate chin bar configured to be disposed anterior
of a chin of the user and extend from a portion of the
main helmet upper body superior and posterior of the
user’s ears and pass posterior of the user’s ears to the
brow bar 1n use so the chin bar leaves the user’s ears
uncovered laterally when the covering of the inter-
changeable protective garment 1s removed, the chin
bar comprising an anterior airflow outlet disposed 1n
an upper surface of an anterior portion of the chin bar
and an airflow channel extending from rear regions
of the brow bar through the arcuate chin bar from
superior and posterior of the user’s ears to the
anterior airflow outlet;

hook-and-loop material anchors located on the brow
bar and the chin bar and positioned to attach to
mating hook-and-loop material anchors on the
shield;

a fan mounted to the surgical helmet at the rear regions
of the brow bar above the brow bar and the arcuate
chin bar;

a front airflow outlet positioned to receive air from the
fan via the brow bar and configured to discharge
airflow onto the forehead of the user;

a rear airtflow outlet positioned to receive air from the
fan and configured to discharge airtflow onto the neck
of the user; and

an airflow 1nlet located m an inlet cover mounted to the
fan;

wherein the airflow channel 1s structured such that the
airflow 1nlet and the anterior airflow outlet are in
direct fluidic communication with each other so that
the fan draws air through the airtlow inlet and then
pushes the air downward through the airflow channel
and the brow bar and then out through the anterior
airtlow outlet of the chin bar and front airtlow outlet
of the brow bar; and

a light assembly comprising:

a light source mounted to the surgical helmet 1n an
articulable manner; and

an adjustment arm connected to the light source to
articulate the light source between a first position and
a second position, the adjustment arm comprising a
single lever directly connecting the light source to a
knob positioned outside of the cage structure.

2. The surgical helmet assembly of claim 1, wherein the
chin bar further comprises a first side airflow outlet disposed
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in a first side surface of the chin bar and a second side
airtlow outlet disposed 1n an opposed second side surface of
the chin bar.

3. The surgical helmet assembly of claim 2, wherein each
of the first side airflow outlet and the second side airflow
outlet 1n the chin bar comprise an airflow deflector that
extends across a portion of the airtlow channel and 1is
adapted to detlect a portion of the air passing therethrough
out of the respective one of the first side airtlow outlet and
the second side airtlow outlet towards a respective one of the
user’s cheeks.

4. The surgical helmet assembly of claim 3, wherein the
airtflow deflector comprises a first airflow deflector and a
second airflow deflector; and

wherein the second airflow detlector extends across the

airflow channel to a greater extent than the first airflow

deflector.

5. The surgical helmet assembly of claim 3, wherein the
airtlow detlectors are pivotably coupled to the chin bar.

6. The surgical helmet assembly of claim 1, wherein the
anterior airtlow outlet in the chin bar comprises a first front
airtflow outlet and second front airflow outlet.

7. The surgical helmet assembly of claim 6, wherein the
first front airtlow outlet and the second front airtlow outlet
are separated by a partition located at an anterior-most point
of the chin bar.

8. The surgical helmet assembly of claim 1, wherein the
the lever extends from the light source at a first end, through
the cage structure and to the knob at a second end that that
1s displaced away from the main upper helmet body such
that no portion of the knob 1s in direct contact with any
portion of the cage structure.

9. A surgical helmet assembly, comprising:

an 1nterchangeable protective garment comprising a

shield and a covering, the shield adapted to be coupled

to the covering, and the covering for providing a barrier

between at least the head and shoulders of a user and a

surgical field; and

a surgical helmet to be worm on the head of the user,

comprising:

a main helmet body positionable superior of the head of
the user and comprising an elongate arcuate brow bar
having a length configured to extend medial-laterally
across the forehead of the user, the brow bar com-
prising a medial-laterally extending airflow channel
extending therethrough, and a brow airflow outlet
disposed therein configured to emit airtlow across
the forehead of the user;

a fan mounted at a rear of the brow bar above the brow
bar;

an articulating light source mounted to a front of the
brow bar, the articulating light source including a
light housing configured to articulate within a sag-
ittal plane located at a center of the head of the user
when the surgical helmet 1s worn by the user;

an adjustment arm extending from the light housing to
facilitate articulation of the articulating light source
from above the main helmet body, the adjustment
arm comprising a single lever directly coupled to the
light source and directly coupled to a knob at a
terminal end of the single lever;

a rear airflow outlet positioned to receive air from the
fan and configured to discharge airtlow onto the neck
of the user; and

an airflow 1nlet;

wherein the medial-laterally extending airtlow channel
1s structured so that the fan draws air through the
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airflow 1inlet and then pushes the air downward nto
the brow bar and through the medial-laterally
extending airflow channel and then out through the
brow airtlow outlet.

10. The surgical helmet assembly of claam 9, further
comprising;

an arcuate chin bar configured to be disposed anterior of

a chin of the user and extend from a portion of the main
helmet body superior and posterior of the user’s ears 1n
use so the chin bar leaves the user’s ears uncovered and
pass posterior of the user’s ears in use so the chin bar
leaves the user’s ears uncovered laterally when the
covering of the interchangeable protective garment 1s
removed, the chin bar comprising an anterior airflow
outlet disposed 1n an upper surface of an anterior
portion of the chin bar and an airflow channel extend-
ing through the arcuate chin bar from superior and
posterior the user’s ears to the anterior airflow outlet,
the chin bar having a pair of arms extending outwardly
from an anterior-most surface thereof for receiving a
tab associated with the interchangeable protective gar-
ment.

11. The surgical helmet assembly of claim 10, wherein the
chin bar further comprises a first side airflow outlet disposed
in a first side surface of the chin bar and second side airtlow
outlet disposed on an opposed second side surface of the
chin bar, wherein each of the first side airflow outlet and the
second side airtlow outlet 1n the chin bar comprise an airflow
deflector that extends across a portion of the airflow channel
and 1s adapted to deflect a portion of the air passing
therethrough out of the respective one of the first side airflow
outlet and the second side airflow outlet towards a respective

one of the user’s cheeks.

12. The surgical helmet assembly of claim 9, further
comprising;

a first piece ol hook-and-loop fastener material located at

an anterior surface of the brow bar; and

a second piece of hook-and-loop fastener material located
at a posterior surface of the shield 1n position to engage
the first piece of hook-and-loop fastener material to
couple the shield to the surgical helmet.

13. The surgical helmet assembly of claim 12, further

comprising:

a first segment of a chin bar adapted to extend inferiorly
from the brow bar proximate a {irst ear of the user;

a second segment of the chin bar adapted to extend
inferiorly from the brow bar opposite the first segment
proximate a second ear of the user;

a third piece of hook-and-loop fastener material located
on the first segment of the chin bar; and

a fourth piece of hook-and-loop fastener material located
on the second segment of the chin bar.

14. The surgical helmet assembly of claim 9,

wherein the light source 1s mounted to a medial-lateral
center of the brow bar and emits a single light beam that
1s bifurcated by the sagittal plane.

15. The surgical helmet assembly of claim 9, wherein the
brow airflow outlet includes openings 1n an upper surface of
the brow bar configured to emit airflow 1n an anatomically
superior direction.

16. The surgical helmet assembly of claim 9, further
comprising;

a linkage extending between the main helmet body and
the light housing for pivoting the articulating light
source; and wherein the single lever 1s made from a
material such that articulation of the single lever in
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forward and backward directions directly results 1n

movement of the light source along the central sagittal

plane.

17. A surgical helmet assembly comprising:

a surgical helmet to be worn on a head of a user, °
comprising;

a main helmet body positionable superior of the head of
the user and comprising an elongate arcuate brow bar
having a length configured to extend medial-laterally
across the forehead of the user, the brow bar com-
prising an airflow channel extending therethrough
and, a brow airflow outlet disposed therein;

first and second chin bar segments extending in an
inferior direction from a portion of the main helmet
body;

first, second and third segments of hook-and-loop

material positioned on the arcuate brow bar, the first
chin bar segment and the second chin bar segment,

respectively; 50

a light source coupled to the elongate arcuate brow bar
at an articulable connection 1including an adjustment
arm configured to actuate the light source along a
central sagittal plane of the surgical helmet assembly

such that a center of a light beam emitted from the .

light source shines along the central sagittal plane,
the adjustment arm comprising a single lever directly

coupled to the light source and directly coupled to a
knob:;

a fan coupled to the main helmet body; and 10

an airtlow inlet positioned on the main helmet body so
that the fan draws 1n air through the airflow let and
pushes air into the elongate arcuate brow bar; and
an 1nterchangeable protective garment comprising:
a shield;
a covering; and
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fourth, fifth and sixth segments of hook-and-loop mate-
rial;

a filter positioned adjacent the airflow inlet;

wherein the shield 1s adapted to be coupled to the
covering and the fourth, fifth and sixth segments of
hook-and-loop material are positioned to mate with
the first, second and third segments of hook-and-loop
maternial, respectively, the covering for providing a
barrier between at least the head and shoulders of the
user and a surgical field, wherein the filter 1s posi-

tionable over the main helmet body; and
wherein the airflow channel 1s structured such that the

airflow 1nlet and the brow airflow outlet are 1n direct
fluidic communication with each other so that the fan

draws air through the airflow inlet and then pushes the
air through the airflow channel and then out through the
brow airtlow outlet.

18. The surgical helmet assembly of claim 17, further
comprising a first side airtlow outlet and a second side
airflow outlet 1n the chin bar that each comprise an airtlow
deflector that extends across a portion of the airflow channel
and 1s adapted to deflect a portion of the air passing
therethrough out of the respective one of the first side airflow
outlet and second side airflow outlet towards a respective
one of the user’s cheeks.

19. The surgical helmet assembly of claim 17, wherein the
shield has a tab extending therefrom that 1s engageable with
a pair of arms extending outwardly from a forwardmost
surface of the chin bar, wherein the shield 1s coupleable to
the chin bar via the tab and further coupleable to the brow
bar.

20. The surgical helmet assembly of claim 17, wherein the
knob 1s positioned at an exterior of the main helmet body
such that no portion of the knob 1s 1n direct contact with the
any portion of the main helmet body.
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